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(54) METHOD i^R RESTORINQ TiaHTNBSS OP CASINQ STRINGS 
(57) Abstract: 

FIELD: oft and gas production industry. SUBSTANCE: this relates to repair and maintenance of casing 
atiin^ and Improving tta cfBctency. According to inctijod, rone of disturbed Hgjitnesa of casing 
atxing Is covered from Inside of casing staring by patch made of deformable pipe produced from 
thermoplastic material, for cxmnplc polyethylene. Excess pressure Is created due to expansion of 
actf-hcallng and sclfexpandlng material such as limestone mixture for mining and drilling 
operations. Pipe produced of thcnnoirtastlc matcilal to flDcd witli this mixture before covering 
zone of disturbed Ugbtncss of casing string. EFFECT: higher efficiency. 2 d. 
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M) CnOCOB BOCCTAHOBJISUHH rEFMETU WOCTM OBCAAUICC KOHOHH 
(57) Abstract: 

HsodperesHC otbcxstcr k o6nacTH pcuaenio-KMnnzipoHHbix pa6oT h Hanpasneso na noBboixeBHe 
a^^esmBHOCTB. Cyrb ■3o6peTCBHR: cnoco6 sasnnKiacTCfl s nqKxpwTHH aoma HerepicenPiHocTB o6caflBofi 
KQnnBHbi BSHyrpK macTiiipcM B3 Ae^pusqyyeMoA Tfyy^fai, a^roTOBmcHHod b3 Tcpkionnacmwaoro 
kiaTcpHana. mnpsauiep ooinDTiiJieua, a B36bCTt>MHoe naenoiBe coa^aKrr 3a c^cr pacmHpeaKR 
cauapasiMy aana an^axcsi h ctMOp^asBpfaoinsfrccsi uarrcpaajiaL, HanpsiMcp. CMTB - cmoch nsBocncoBoft ^jth 
ropsboc H 6ypoHbzx paAar, acrropbCM aanonHfoor Tpy6y K3 TcpMOimacTOTHoro MaTcpaana ncp^ 
nepespfarrscM soobi BerepuemBocni o6civi;Bofi Komniau. 2 3.ii. ^nu. 1 rafin. 
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Description lOmcaHKc ■3o6pcTCBM5i): 

ll3o6pcTeai<ie orraoarrcn k o6n«mi pcMOHTBo-icsQrumBOBHbix pa6oT (PHP), a hmcuuo k cuoco6aM 
DoocraHOBTieaitfi repuenroHocTH o6eafjf3hoc kohohh. 

M3DecTCH cnoco6 BoocrraHoaneimn pepueTsnHocni o6caAHbfx k an ohm. Biunowajoaoxtt cnycK EonoHHU 
Hacocao-ROMxipeooopabcx Tpy<5 (HKT) bhkc tonrpBana HapymcHHH o6caffaDA Konomibi, ^aKaMsmasoic 
TaMnomspyion^cro pacrroopa b HKT npH orrKpbrroM 3aTpy6HOM npocrpaHCTBC noirbCM HKT Bbmrc 
pacqcTBoro ypoEon TawnoHSipyiomero pacreopa. b cKBaxune. npo/^aBnHnainte TaMnoHHpyioincro paeroopa 
3a 66catffpyK> KOjioHBy npx oaKpurou 3aTpy6iictt< iipocTpaBCTBe 11). 

HenocraTfoi aHanora saxmoqanrcn b rou, uro. Do-nepBbix. npOAasKa TaMnoimpyDmcro pBcraopa b 
saxionoimoe npocTpaHcroo BoaoMama Tonuto noA bucokhw H36brrDqHbiM fiaanesnaad, «rro HcticsonacaD /pisi 
i^encxrTBOCTH ocranusott nacra oduw^oft xanouHU, Do-Brropbix ii3-3a yc^otmocrrn TaunuuupyionDKX 
uaTt|Mra7ioB pcayjibTaTHBHOCTb onepa^til hc npcotnnaerr 60%. 

HaH6onee 6nR3KBM k Bi3o6peTeHSD0 no TcxHH^ecKofl cyiqpocTB smrmcrcsi cnoco6 ycTaaocKB zuiacTbip» b 
BHTcpBa/ie BcrcpoiernnaocTN o6ci^mDail sotiohbijI nyroi ncpcKpuTwi aoHiii BcrqyicennRocTii KiHjrrpii 
nnacmpeu h3 ueraiunrafiCKoft Tpy6iit c iiocn^nyx>mBU ce pacmBpeHBcu 3a c«mt ooGgtamisi H36uTQimDro 
AamcHSui 12]. 

H^ocraroK BSBecx^Boro ciioco6a aaKjm^iacTcn b tom. irro nnacrbipb BunonBCB B3 Mcxanna. a sro hc 
nocMBonflCT MaircpHan nnacTfaipR oaAaanBsarb e cebod^ktib TpemHoy b o6cannoH kotiohhc 

Sfi^aw sasmociBeTx^Ji b noebaneHflB s^^TnEHocra pewoHTBO-usoJiHU^OHHbix pa6oT npH oHHOBpeueBHOK 
cHiOKCHiiB Tpy^ooaTpaT. 

nocTaBncHRasi s^ana flocTHracrcfl tcu. trro b cnoco6c. EXjnouaBiucw ncpoipbirsic 30Hbc HcrcpucnniBocTH 
o6ca^Hm kivtqhh mnyrpH imacrrbipcw. BbmojiKCHHWM b aunc flc^pMHpycMoft xpy6fai, pacxnKpcBixc 
nnsMrrfaipH no BCtA jj/amt nyrew co^qhbo. si36biTO«moro ^^aeneHBiH. b KauecT« ^^c^apuapyaioA Tpy6bi 
BcnQm>3yx>^ Tpy6y h3 TepMonnacnroHoro Marqinana. a i«36brro«iHoe j^aeneHHC axmarrr 3a ciicr 
pacorapeHii^ caMopaoorpcBawmerocH m pacomp^noxnerocH uaxqwiana. Koropbiw 3anonHHioT TpjrCy ho 
TcpMonnacnnBaro uarcpaana ncp<;n nq>CKpbJTHeM 3obi>i HcrcpMcnwBocTH o6caflHOH kojiohhw. B KaiiecTBC 
TcpuonnacTOTHoro uaTcpHana iicn(un>3yioT nanMSTuneB, a a Ka^iecTBc caMopa3orpcBajoineroc« h 
caMopacmapHioii^crocH Marcpaana Bcnara>3yioT CMTB - cuecb H3BccTKooyio ftrin ropm>zx h 6ypoBbxx pa6ox. 

CHTB npHMCHHioT. rnoBBbtki o6pa3oM. npa paspynieaim npouBboc xpymaix i/aTcpiianoB (ocanfaBbie nopoAbi). 
6eT0BHMx H xcjic3o6cTaHHUX KspiausA, KOMeaHboc sitBjvoi* ffo6i3rai npHpoffHOfx> K£MHh. Oh 

upq^craanHieT ootfoil nopoancoofipnauft BeropKy<aaA h Hearyfcmoonarmjft uarepHan, j^axiaaifsA c B(\noA 
mjovawywo r^ur^ (pH 12). np« *-^i »^mM»H noponiKa CHTB c Boncdl odpasyrrcn cycneaswi (pafioMan 
oiocii). EOTopan, 6ynyv sansra b nmyp. cncnaEmutt b o^borrc, ocnncKaiqcM paapymoimo, c Tc^KHneM 
Bp qtic HM cxBBTbmaeTCH, TBepCTCCT, onsoBpofCBBD yacnmaBaHcb a c»6i>cMe. VscjoncBBe o6i30<a - cnfncrme 
T\9Q>arapmi KQunoHeHTOB, BKiy^fiaqpx b cocras CKTB. npuBOjsfirr k pasarrsao a mnype ngoMxaoDOHBoro 
Aaanemra (6anee 40 MTIa). Hom Aefhn«sei< . nQQ^araiQicmBoro AaancmM b Tcne o6bCKTa pa3BHBaxnoi 
aanpHacBSiH, npnaiv^Rmae k cro paspymcBBio p]. 

EkyiH cycncH3ifio CMTB aanxrrb b Tpy6y ii3 TCpMonjiacrnHMoro Ma-rcpKana, to ccrb ira MaxcpHajia. 
pa3Ufirtiaiomproc« iii»i HarpeBaHioi, aarqjucTHBHpoBaTb kobi|u. to uepea IJ6 i HanBercH peau^iH c 
Bbi;;eneHiicu Tcnna b pacaznpemieM CMTB. Teirna awfttJineTOr ;^ocTaTotiHo, mto6i>i paaorprrb Tpy6y ao UO - 
120*^C. a 9T0 Bfaone TeMneparypu, npH Koropoft, HRnpwMep. DonBdnxnea pa3MHr«ia«TCH h nposmnweT 
ooBbancHHyv xasywrrt*. Tpy(5a yacmraxBacTCH A^aMerpc 6c3 paspyxnciiBH. b b cnytme ee 
npqXBapVTcmiHoro cnycua b cnfiajKBuy a aoay HcrcpMCTH<mocTH o6ca^oft KonoHHU c HarmxAi 
npamsataerrcM k o6cfi^nHOft KonoaHe, TCpMomi B^cm^mbtfl uarrcpHan npoHHKaer a cekii^ rtui TpctqwHy h oocjie 
oKOHttasBin peaKipra u HopuanssaiQiH TCMncpaTypbi saTBCpACBacT h o6ecac«oiBacT uafi,cxHyio toanfmpio 
noBpoKmeiEadk b oficigacBQft KcunoHHC. 

npKMqp peanBaaxQiB. npcypranomMi vro aa nny6HBe 400 m MtcixnyaTaivsoHHaR RanoBaaaj[piaMc:rpoM 146 mm 
c TCknn^raoB ctcbok 8 ini Bueer TpenQray nmpHBofl 2 uu a A^Boa 2 m. 

Bcpyr nonH3TMn€HOBy» Tpy6y js^tagmA 4 m c HapysHbnf p^ai£crrpo^ aa. 2 uu ueHbme EHyrpcHHcro 
AnaMcrpa o6cfi^nBofi aonoHBU b HHTcpoane KcrepKcrmHOCTH (t.c. 128 um) b Tcuuu^moA ctchos 6-8 mm. 
Sarnymaicrr hhtkbhA kohcu Tpy6. rwo an r cycncaoHio CMTB, awh hcto 6cpyT lOO kt nopoxuKa h 30 n 
TexHBVfiCKOil BOAU. Cycneii3iiiio sanBBawr a nonBanuieBOByio TpyCy. rcpMenonpyioT aepXKKft K0HemTpy6 k 
Ha KonoHHe HKT btih Tpoanc Tpy6y cnycKaiorr b aony HcrepuenftiHOCTii o6cswBofl RonoHUbi. 

Mq3C3 1.5 H Ha^MHacTCH pcaKUHH M iipoMCXDABT paoorpcB w pa3ffyBam/K namiaxiuicHOBoA Tpy6u Bnn<m> 
nn« conpHKOCHODCHnn co creHKaMM o6caAHoft KonoHHw. Boacc toi^. nocKontKy uaTcpHan Tpy6bi 
pasMnrxicH, OH npoHHRacT h b TpemHHy, TauiM oCpa.'viM AonoinHHTejibHo ee repMcmoiipyex. 
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riocjic OKOKwaHHH pcaKiQDi, EorropaH npoTCEacT 0^ - 1,0 H, cxoaauray ocraanmor b noKoe Ha 4 - 5 ti 
ooocrauo b;i aow Tomcparypbi n aaTBCpflCBaasiH nonHymnmoBoft Tpy6bi. 3aTCM ROJiomty HKT sxra 
TpocHK, Ra KOTopboc nTiacTupb Cbux cnyn^cH b cKBaxKBy, no;^mDiaioT Ha noBcpxaocTb. D cxBaxHBy 
cnycKauT KonoHHy 6ypH7ibHboc TpytS c uanorafiaparHbiM Typ6oGypou« fjpjvyrou wm i^peaoft b pasdypHBaxxr 
repwmcsGipymiine yanu n opnepiKHMoe nanrorwicHoaDfl TpyfSw. KonoHHy (SypBnfaabix Tpy6 nomBSMaaor. 
nponsBOAFTT oopeocoBKy o6cj^pioft Konoxmbi csornacBO jffihcrwywjivaim WHcrpyKUUHM. 

npenuyniocTBa npc^ai^aeworo ciioco6a ocKOBbiBajDTcn Ha tom, ito noBpesAcsHc b o6ca^Hofl xonoHHc 
BSonKpyercsi (Sonee Ha^cxHO 3a c«mt npoHHKHOBCHKH Marqmana nnacTbipH b cbbid. huh TpeuQiuy. K rouy 
JKC nnacTfaqpb b3 cmrrernvncxoro uarepBana ^^OTiroBeiiHee. thk xbe hc nomBcpjKCR K0pp03ini. 

HcToqBMKK KH^opifaiQni: t BnajECDm B.A., yMcrfiacB BT. CnpaBD«iHHE ncacrcpa no KoinmjthBOhiy 
peiiOBTy CKBaxBB. M.. H(VQ>jU 1985. c.163. 

2. AerrqicKoe CBKnereniiCTBO N 1601330, COCP, xji. £ 2! B 29/IOp 1990 - npcmmm. 

3. KacTpyKiQDi no apMMcsemxio cmocx lOBecTKOBoft ffflH ropHbCx h 6ypoBbix pa6oT (CHTB). Vl3f^. AO 
"CrpoAifaTqssanbi** 7 c. 
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Claims KlHipuyna H3o6peTeHHHl: 

1. CD0006 BoocxaHoancHHH rcpMrxMHHOCTK o6caffHwx kojiohh, BR/uoMajoiupft ncpespbrrae aonu 
RCPepuerBqiiocTB HBayrpn nnecrbipcM. BfamonHeHHbaf b bkt^c Ac4wp»<Hpy»«>ft Tpy6bi, b pacazHpeBBC 
nnacTfaipfi no scefl /vnrae nyxeu cyoof^aaossi K36btTOUBaro ^aaaamHi, oT/nnxaaxmaAcn tcm, tto b Ka^secxDC 
;;e^opMxipycMOft Tpy6bi nciioTXbsyioT Tpy6y m TcpuonnacnuiHoro waxepnana, a B36farroqBOc A^BncBRc 
ooca^ajoT 3a cmct pacnrapesHH caMopasorpeBajotx^erocfi h cawopacmHpHX>iX(crocff MaTcpnajra* KonropbiM 
sanormmoT xpyCy B3 Tq^uoanacrwnoro uarepHana nq>g^ nepCKpuTMCW 3ohu HepcpuenroiocTH oCccypiofl 

2. CZZO006 no uX oTjonaxmuaAcsi rew* tto b KauecTBc rcpwonnacmniBoro uarcpHana BcoanbayioT 
ncxnii3TOncH, 

3. Cnoco6 no im.l m 2, OT/XHuaioiKTittCfl t«m. ««to b KaueCToe cauopa3orpe8aioa;,crocn u 
cauopacnnipfixnmerocsi uarepnaTia ncnonbsyioT CHTB cweck K3OCCTK0Byw ^fm rqwux h (SypoKJK pa6oT. 
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Drawlng(s) IWeprexH]: 

XapaKTepucrviKa CUfB 



XapaicrepMCTMKa 


SwaMeHMe 


1. BoAO-CMeceBoe oTHoiueHMe cycneHSMH 


0.3 


2. PacxQA nopoujKa Ha 1 o6^Ma. t 


1.8 


3. PacTeicaeMOCTb no KOHycy AaHMM, cm 


20.0 


4. n/iOTHOCTb cycneH3Mw. r/CM 


1.8 


5. BpeMfl HaMana peaKiiUM n^parsixm npM 




TeMnepaiype 20-25®C, mhh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHHn. ''C 


6onee 100 


7. CMeniieHne lOMHq c Tpy6oi^. MRa 


5.0 


8. ConpoTHBneHMe Kaum i^w\bipaum boau, MHa 


6onee 60.0 


9. AaeneHMe npM paciUMpeHMM. Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 

solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime afler being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 I/2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. lu addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Y2 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik masiera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/ru, 1990 -prototype. 

3. Instruktsiia po prirneneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 



Copied from 10468719 on 05/26/2006 



TRANSPERFECTiTRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTOfJ 

SRussas 

CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LOMDON 
LOS ANGE.ES 
MIAMI 
MINNEAPOLIS 
HEW -rORK 
PARIS 
Pt->ILADELPHIA 
SAN DIEGO 
SAr j FRANCISCO 
SEATTLE 
V/iSHiNGTO\'. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214C1 

RU2056201 C1 

RU2064357C1 

RU2068940C1 

RU2068943 CI 

RU2079633C1 

RU2083798 CI 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU21 08445 C1 

RU21444128 CI 

SU1041671 A 

SU1051222 A 

SU1086118A 

SU1158400 A 

SU1212575A 

SU1250637A1 

SU1295799A1 

SU1411434A1 

SU 1 430498 A1 

SU1432190A1 

SU 1601330 A1 

SU 001627663 A 

SU 1659621 A1 

SU 1663179 A2 

SU 1663180 A1 

SU 1677225 A1 

SU 1677248 A1 

SU 1686123 A1 

SU 001710694 A 

SU 001745873 A1 

SU 001810482 A1 

SU 001 818459 A1 

350833 

SU 607950 

SU 612004 

620582 

641070 

853089 

832049 

WO 95/03476 



3603 ONE HOUSTON CKNTER 1121 MCKINNEV HOUSTOK FX 77010 I UL 713 6SO:0440 FAX 713 6S0-0439 



WWWTRANSPERFF.CTCOM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



fCim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFiCIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In «nd lor tho State of Toxm 
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Stamp, Notary Public 
Harris County 
Houston, TX 
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